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IVTRODUSC T IO,

The study of orthodontics can be traced aluoat us
far bhack as the study of dentisztry itself. Dut comparative
success ln lts practical applicatlion o treatmert of
lrregularities in posltions of hiaan taeth did not aprive
untlil Angle definitely established it as a special branch

of dental tresltnent,.

It can ke stated with safety that the whole trend of
o thodontle study has heen for many years rather in the
directlion of overcoming the mechanical and manipulativé
dlfficulties involved in actual treatment, than .1n pursulit
of understanding ths blologlcal influences concernegd 1in
the pr sduction of tooth lrpegularities, It 48 true ’”thé;t
Angle, Gase, Kingsley and others have wrltten muéh"'th-&t_"izs-
of Inestlimabls value towards urd er standing thésa problems; E
but their work, while deservedly retalning our hﬁghasﬁ'

respect, eannot be accepted a8 r'avaaling the mndamm mla

of orthod ontic sclence.

In hlg now classic teaching s, Angle ahowed;_"' by___ .

orthodontically bringing the?:i upper and laov er te@th inba

ragula r alignment and into pos itions whare. ‘thelr crcwns

wera under. the lnfluenca_” ) normal‘ -occlusal aontact,

that in some cases the poa iti ons of the t@eth gr




eontinued to Improve hoth ae sthe.t:'Lcally and f‘w.mc:ﬂionally
Long after the completion of setive orthodontic treatnsnt
Thig subsequent improvement Was acoompe nied by bone prowth
which roduced greater aesgthetic and functlonal harmony

nf the teeth with thelr supportlng bHomes. This obsgervation
led to a wider acceptance of the hypothesis that "ocelusion"
wag the main consideration in the aetlology of dentofacial
anopalles, It was malntained that, if the tecth arupt

into correct ocelussl positions, or 1f abnormally ?laced
taeth are brought into correct positions "ocelusal forces"
will tend to bring about hsrmonious d.evelnspmc;nt of the )
mastlcatory mechanisgnm, On the other hand, pervervslon of
these onceluessl forces by eavirommental influences, may,
accordlng to thle hypothesle, cause the teeth to take up
lrregular positiong and mal-occlude, Malpositlons, once
established, are then congider ed to b mailntalned and

somctimes accentuated by these psrverted "forces of occlusion”

- -

No doubt, In those cases whera the inherited glze and
form of both tooth and bone are in harmony accord ng,totm
accepted anatomical standards, the so-cal led "forces of
occlusion" play their part in agsisting in hax:monious dsnto-
foclal deve lopment, whe-tl'r.ler' the teeth have érupt ad lnto
normal positions or whether they have been arthodonticelly
placed in these positlons. o

However, the large number of cases in which the' a'bm.re--'-“

mentioned post~operative improvemmt did not taka plaea Lo

were ignored, pr@sumably beoauaa ‘ohsy di nnt auppo-

hypothesis,

From the above 1t WL 11 be geen tbat, f‘irstly,' a.,.

comparatively high degree of skill in empirical o d‘fb'n':’hie

treatrnent hasg devaloped, and, Baconaly, tha succeaa of th"

empirlical treatment has resultad in 2 working backwards

tha affects of treatment by illagical dedu@t




establlshacnt of a ﬁypothesis nf agtl ology of dentofacial
anonalies,

Tt is not only in the study of dentofaclal anomalles
that an astlology has thus evolved. In the field of -
bacte riology there has Deen an analogous rine of thought
on the aetiology of ilnfectious dlseases. The sonevwat
succesa:—zkful soplication of knowledge of bmte_ri ology to the
treatment of dlsease resulted in a relative neglect of study
of the lnherent differsences of the "host". In the present
century, hovever, more attention is-beiné pald to heredity
in relation to suscentibllity and resistance to Tactarial
Infgotion.

It must be emphaslsed again that or thodontics has
developed for many yeara as & rationsls of{:reatment —— 8,
study of technlcal procedures -- rather than asg a pure gsclknce,
Orthodontice, or the study of lrregularitiss of the testh and
concomitant anomaliles of the Jjaws and thelr treatment, must
surely depend fundamentally on a clear conception of tis
biologlcal influences concerned ln the- developmen t and
eprupt lon of thna teeth and o the develobm@nt and struétﬁre
of bone and other tissues vhicha re the support of the teeth
in the jaws.  Perhaps mbr*e imbwtant.still 18 & consldera-
tion of the manner, direction, and rate of growth orf the
teeth and adjacent bone. | | "

In the general study of structures of the human body
it wag probably not until Broca amd otls ¥s of his time, that

me thodg of study oommanded;'ﬁo taketm _?"f"orin of quantitetive

analyses rather than of the purelyd@gcript
means of approach. CIn this typa of 1nvedtl
laid the foundati ne of the' ralatiwlymoderrl B

- blometrics.

physical structl

manner.  Th
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more and more In the study of the destalled structures of
the human body. Outestard lng exanples of lthe ayplicatlon
of blometrics to the study of the jaws andteeth are ithe
comparatively recent war ks of Kelth and Camplon, Franks,
T, D. Campbell, Middleton Shoaw and C. Suyth.

The 4 scovary of the work of Mendel at the begilnning
of thls century and the recomnltion of ites inpOrtamce have
re-awakened the whole study of e radity with the result that
geénetlics 1s now astablished asg an lmportant soclence.

Evolutlon is depsndent on variation - the ability to
vary 1s a fundamental characteristic of all forms of proto-
plasmic Lifa., . |

In the dolence of genstics, these Tlologioal variatlons
are called mutations or alterations, and are known to take
Place in the genes of the nuclear chromogomés of the germ
plasm; but the causes of these alteratlions ars still not

urde rstood., Those blologlcal altersatlone whilch are
consldered to b best adapted to thelr environment are recog-

nised as the "mormal" as they gradually become more humer ous
by sunplantiné the 1r~less adapted fellows., On th azéthler
hand disadvantageous hersdl tary alterations are pl ced in
the category of anomalles. Hovever , with an alteration of
environment, previously advantageous alter ations may'teo"ot'ne
disadvantage oua. and vice versa. The re féra; from -the broad 7
evolutionarj aspect, there does not appear to ba that assan‘tia_lj
difference between thae normal and anomaloua a8 ls implied by |

the universally accepted nam nclatur-a
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There fore, throughout the studies comprising this
thesls which deals with the ametiology of dentofacial
anonalles mainly from the heredltary aspect, an attempt
hag Wen made not to consilder those conditlone,whloh
daviate from the accepled gtandard of the normal, as
anomalous in the usually accevted sense of this term.
Indeed an endeavour has bsen made to keep ln mind, that
from the standpolnt of heredity, there is no line of
distincetion bhetween the normal and the anomalous; that
thesse arbltrary dlstinctlions are amplicable only whe n

"envipoament" 18 the chief conslder atl on.

-

Bver since publlications have been devoted exclusively
to the sclence of orthodontics, there hase been, and stlll lse,
an almost continuous appearance of cornt r'i"butions dealling
with the aetiology of dentofacial anomalies. In these
~contributions most of the explanatione put forward to account
for the mroduction of the ahomaliea are purely hypothatlcal
and are unsubstantliated by statlstl cal or any __other me thodleal

Investlgations.

Environmental influences, usually of a local and’
"mechanlcal" nature, were, and still ar-.e,. the agencles usually
attributed to the ppoduction of th@:—anomaliea.'_ ‘The ingenulty
of these hypotheses Dbrilngs about thelr wide aéaaptama.

However, bhefore enthusiasm for & rew "thecr y" has quite

abated, it la supplanted by anothar, nawar and gven more.
plauslble; its only virtue baing that 1t has depredata :

praedacessor. (\
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No doubt,many dentofacial anmﬁalieﬁ are produced by
non-heredi tary InPluencas, alther local and of & mechanleal
nature, or general metabolic 4l sturbances, However , it
cannot be claimed that the wajority of the anmmelies are
p.r*odﬁced la these ways until further inveasty gations on o
lirge scale ghow the extent to which the fuclal architecture
may be affected by gnvironuental Influenceg, In addition
to this, 1t dses not 96ei logleal to refute the pos siblility
that the majority of dentofaclal anomalles ars inle rited

Lo Legr,

until exhaustive Investigations of g genetl cal naturs ape

carried out,

The know dge of genetics has been advanced auf‘ficiantly
for determinations +o ba made in mas ¢ cases whathep
varlations found 1in individuales ape he reditarily transmitted:

de termination _
thls/is largely based on the nume rical ratios in whileh the

variations oacur in Buccessive generati onsg.

Flnally, the following statement by Profesaor I, 0. Brash

will not ba wevalling if it but served tow indicate why the
8eone of' the present inguirles i neca&g‘mrﬁrﬂ:y within narvow
limite: "The subjeet 18 ole arly of fundama‘ntal 1mnartance;,

one of the most urgent neseds is to have data coll&a cted an&

analysed; and it is really ramar'lcable that this, 80 fa:r' as

I am aware, has not bean dons on any scale. - No &ﬂoubt th
diff‘icultias are very graat and such ag to daun’c. any indiv dy
who oannot make 1t hig chie £ bual ness, 3

surprising, therefor'a, ‘uh&t tha busy praoti‘ci'on'.




